Elucidation of the molecular mechanism during the early events in immunoglobulin light chain amyloid fibrillation. Evidence for an off-pathway oligomer at acidic pH.
Light chain amyloidosis involves the systemic pathologic deposition of monoclonal light chain variable domains of immunoglobulins as insoluble fibrils. The variable domain LEN was obtained from a patient who had no overt amyloidosis; however, LEN forms fibrils in vitro, under mildly destabilizing conditions. The in vitro kinetics of fibrillation were investigated using a wide variety of probes. The rate of fibril formation was highly dependent on the initial protein concentration. In contrast to most amyloid systems, the kinetics became slower with increasing LEN concentrations. At high protein concentrations a significant lag in time was observed between the conformational changes and the formation of fibrils, consistent with the formation of soluble off-pathway oligomeric species and a branched pathway. The presence of off-pathway species was confirmed by small angle x-ray scattering. At low protein concentrations the structural rearrangements were concurrent with fibril formation, indicating the absence of formation of the off-pathway species. The data are consistent with a model for fibrillation in which a dimeric form of LEN (at high protein concentration) inhibits fibril formation by interaction with an intermediate on the fibrillation pathway and leads to formation of the off-pathway intermediate.